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,QWURGXFWLRQ
7KH UHODWLRQVKLS EHWZHHQ WKH 3XEOLF 7UDQVSRUW 37 6\VWHP DQG LWV XVHUV LV EDVHG RQ D YDULHW\ RI
IDFWRUVZKRVH V\QHUJ\FRQWULEXWHV WR WKHRYHUDOO OHYHORITXDOLW\HIILFLHQF\SXQFWXDOLW\DQG UHJXODULW\
YHKLFOHVEXVVWRSV$37V\VWHPRIFRXUVHFRQVLVWVRIPDQ\RWKHUIDFWRUVEXWWKHVHRQHVGHILQHWKHOLQN
EHWZHHQWKHXVHUDQGWKHVHUYLFH7KHHIILFLHQF\DQGWKHSXQFWXDOLW\UHJXODULW\RIWKHVHUYLFHUHODWHPDLQO\
WRWKH³RSHUDWLYHILHOG´DQGWKH\DUHWKHUHVXOWRIJRRGVHUYLFHSODQQLQJDQGSURJUDPPLQJ7KH\DUHWKH
³VRIWZDUH´RIWKHV\VWHP7KHYHKLFOHVDQGWKHEXVVWRSVLQVWHDGUHSUHVHQWWKHKDUGZDUHWKH\DQGDUHWKH
SK\VLFDOLQIUDVWUXFWXUHRIWKHV\VWHP$ORZOHYHOVRIWZDUHUXQQLQJRQDJRRGKDUGZDUHPDNHVWKHV\VWHP
SRRUO\SHUIRUPLQJDVDJRRGVRIWZDUHLQVWDOOHGRQDEDGKDUGZDUHLVYHU\OLPLWHGLQLWVSHUIRUPDQFH,Q
WKLVVWXG\ZHZLOOIRFXVRXUDWWHQWLRQRQEXVVWRSVDQGWKHLUVDIHW\
7KH37EXVVWRSVDUHWKHVWDUWLQJILQDOSRLQWRISHGHVWULDQPRYHPHQWVDQGRIWKHV\VWHPLWVHOILQWKLV
VSDFHXVHUVKDYHWKHILUVWSHUFHSWLRQRIWKHTXDOLW\RIWKHRIIHUHGWUDQVSRUWVHUYLFH
7KHVDIHW\DQGDFFHVVLELOLW\FRQGLWLRQVRIDEXVVWRSDUHWKHILUVWDSSURDFKRIWKHXVHUVWRWKHWUDQVSRUW
V\VWHP DQG FRQVHTXHQWO\ WKH\ PD\ LQIOXHQFH IXWXUH PRGDO FKRLFHV 7KH EXV VWRSV ORFDWLRQ LV YHU\
LPSRUWDQWEXWHYHQPRUHWKHLUFRQILJXUDWLRQDQGWKHLUHTXLSPHQWDVWKH\PDNHVDIHDQGFRPIRUWDEOHWKH
SDVVHQJHUZDLWLQJWKHVHDUHWKHHOHPHQWVWKDWFRPELQHGZLWKDQHIILFLHQWWUDQVSRUWV\VWHPHQKDQFHWKH
VHUYHGDUHDUHGXFLQJWKHWUDYHOGLVWDQFHSHUFHLYHG
6FHQDULRWKHHYROXWLRQRIWKHEXVVWRSQHWZRUNDQGRIWKH,WDOLDQOHJDOIUDPHZRUN
%XVVWRSVDUHVPDOOSRLQWVZLWKLQDVSDFHLQFRQWLQXRXVHYROXWLRQ,QWKH*UHDWHU$UHDRI%RORJQDWKHUH
DUHPRUHWKDQEXVVWRSVVSUHDGWKURXJKRXWVTNPUDQJLQJIURPIHZPHWHUVDERYHPHDQVHD
OHYHOWRPHWHUVDPVOIURPFURZGHGSRSXODWHGDUHDVWRVPDOOJURXSVRIWZRRUWKUHHKRXVHVIURP
UXUDOWRLQGXVWULDODUHDV%HFDXVHRIWKLVYDULHW\RIFRQGLWLRQVEXVVWRSVFKDUDFWHULVWLFVDUHYHU\GLIIHUHQW
IURPHDFKRWKHUDQGLQVRPHFDVHVWKHPLQLPXPVDIHW\DQGFRPIRUWUHTXLUHPHQWVDUHQRWVDWLVILHG
7REHWWHUGHVFULEHWKHH[LVWLQJVFHQDULRLWLVXVHIXOWRJLYHVRPHLQIRUPDWLRQDERXWWKHHYROXWLRQRIWKH
EXVVWRSVQHWZRUNLQWKHODVWIHZGHFDGHVDQGDERXWWKH,WDOLDQOHJDOIUDPHZRUN
7KHKLVWRULFDOHYROXWLRQRIWKHEXVVWRSQHWZRUN
$OWKRXJK LW LV TXLWH GLIILFXOW WR NQRZ WKH H[DFW ELUWKGD\ RI WKH EXV VWRSV QHWZRUN LW LV SRVVLEOH WR
EULHIO\UHYLHZWKHKLVWRU\RISXEOLFWUDQVSRUWRSHUDWRUVRPHSXEOLFWUDQVSRUWVHUYLFHVKDYHEHHQDOUHDG\
H[LVWLQJ EHIRUH::,EXW WKH ILUVW XUEDQ SXEOLF WUDQVSRUW FRPSDQ\ LQ%RORJQD $70ZDV IRXQGHG LQ
DQGWKHH[WUDXUEDQFRPSDQ\$37ZDVIRXQGHGLQ7KHWZRFRPSDQLHVPHUJHGLQWKH$7&
LQ  DEVRUELQJ VRPH RWKHU VPDOO SULYDWH RSHUDWRUV 7KH ODVW FKDQJH LQ WKH FRPSDQ\ KDSSHQHG IHZ
PRQWKVDJREHFDXVH WKH$7&DQG WKH ODVW IHZVPDOOSULYDWHRSHUDWRUVPHUJHG LQ WKH73%&RQVRUWLXP
ZKLFKZRQWKH37WHQGHUIRUWKHZKROH*UHDWHU$UHDRI%RORJQD
7KHEXVVWRSVQHWZRUNLQWKH*UHDWHU$UHDRI%RORJQDLVVXSSRVHGWRGDWHEDFNWRPDQ\GHFDGHVDJR
LQGHHGDPDSRIWKHEXVQHWZRUNLQFRPSDUHGZLWKWKHVDPHPDSUHIHUUHGWRVKRZVWKDWEXV
OLQHV DUH TXLWH WKH VDPH UDWKHU LW ZDV UHGXFHG GXULQJ WKH \HDUV EHFDXVH ORQJ GLVWDQFH EXV OLQHV ZHUH
FDQFHOOHG
)XUWKHUPRUHGXULQJWKH\HDUVWKHPRVWSDUWRIHFRQRPLFUHVRXUFHVDYDLODEOHIRUWKH376\VWHPZHUH
PDLQO\XVHGWRUHQHZWKHEXVIOHHW(YHQLILWOHGWRJRRGUHVXOWVWKHEXVIOHHWDYHUDJHDJHLV\HDUVWKH
 RI EXVHV LV HTXLSSHG ZLWK RQH RU PRUH VSHFLILF GHYLFHV IRU XVHUV ZLWK UHGXFHGPRELOLW\ DQG WKH
QXPEHURIHOHFWULFHXUR&57RUPRUHDQG&1*EXVHVLVHTXDOWRWKHRIWKHIOHHWLWGLGQ¶WDOORZ
DQDGHTXDWHLPSURYHPHQWRIWKHEXVVWRSVFKDUDFWHULVWLFV
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)LJDSXEOLFWUDQVSRUWQHWZRUNLQESXEOLFWUDQVSRUWQHWZRUNLQ
$QRWKHU LPSRUWDQW IDFWRUZKLFK DIIHFWHG WKH QRWHYROXWLRQRI EXV VWRSV FRQGLWLRQVZDV WKH IUHTXHQW
FKDQJHVRIWKHVXEMHFWLQFKDUJHRIYHULI\WKHLUVDIHW\XQWLOWKHµVEXVVWRSVVDIHW\ZDVLQFKDUJHRIWKH
ORFDO RIILFH RI WKH 7UDQVSRUWDWLRQ0LQLVWU\ WKHQ LW ZDV GHOHJDWHG WR WKH 5HJLRQV WKDW LQ WXUQ LQ 
GHOHJDWHGLW WRWKH3URYLQFHVDQGWKH0XQLFLSDOLWLHVZKLFKLQWKHDUHDRI%RORJQDZHUHWKH3URYLQFH
DQG0XQLFLSDOLWLHV)LQDOO\LQ6505HWLH0RELOLWj±WKH3XEOLF7UDQVSRUW$XWKRULW\RI%RORJQD
± ZDV DSSRLQWHG E\ /RFDO *RYHUQPHQWDO %RGLHV DV UHVSRQVLEOH IRU EXV VWRSV VDIHW\ 7KLV FRQWLQXRXV
WUDQVIHURIFRPSHWHQFH WRJHWKHUZLWK WKHSUREOHPWR LGHQWLI\ WKHUHVSRQVLEOHRI WKHURDGRQZKLFKEXV
VWRSVLQVLVW WKDWFDQEHLQFKDUJHRIWKH0XQLFLSDOLW\RIWKH3URYLQFHRURIWKH6WDWHGHSHQGLQJRQWKH
NLQGRIURDGPDNHVWKHVFHQDULRYHU\FRPSOLFDWHG
2Q WKHRWKHU VLGH WKH H[WHUQDO HQYLURQPHQW FKDQJHGD ORW7DEOH VKRZV WKH LQFUHDVHRI FDUV LQ WKH
*UHDWHU$UHDRI%RORJQDVLQFHDQGJLYHVDQRYHUYLHZRIKRZWKHWUDIILFDORQJWKHURDGQHWZRUNLV
VXEVHTXHQWO\FKDQJHG
7DEOH1XPEHURIFDUVGXULQJ\HDUVLQWKH*UHDWHU$UHDRI%RORJQD



7R JLYH DQ LGHD DERXW KRZ 37 VHUYLFHV KDYH LQFUHDVHG LW LV SRVVLEOH WR DQDO\]H WKH HYROXWLRQ RI
FRYHUHGNPVE\EXVDQGWKHQXPEHURIFDUULHGSDVVHQJHUV7KHGDWDDUHDYDLODEOHVLQFHDQGWKH\DUH
VKRZQ LQ7DEOH 7UDIILF QXPEHU RI SDVVHQJHUV DQG QXPEHU RI WULSV D GD\ DVZH VKDOO VHH ODWHU DUH
IDFWRUVWKDWDIIHFWVDIHW\FRQGLWLRQVRIDEXVVWRSDQGWKHUHIRUHFDQQRWEHXQGHUHVWLPDWHGLQWKLVVWXG\
7DEOH1XPEHURIFRYHUHGNP37SDVVHQJHUDQG376KDUHGXULQJ\HDUVLQWKH*UHDWHU$UHDRI%RORJQD

7KHIUDPHZRUNLVWKHQYHU\FRPSOH[DQGIUDJPHQWHG7KLVOHGWRWKHGLIILFXOW\WRVHWXSDQRUJDQLFDQG
FRQWLQXRXVPHWKRGRORJ\RYHUWLPHWKXVOHDYLQJPXFKURRPIRUWKHVRFDOOHGVHQVLELOLW\RIWKHHQJLQHHU
DQGIRUFLQJKLPWRDFWRQO\LQUHVSRQVHWRXVHUV¶UHSRUWVDQGUHTXHVWVDQGQRWDVDUHVXOWRIDWHFKQLFDO
HFRQRPLFSODQQLQJRIWKHMRE
<HDU      
1XPEHURIFDUVD      
<HDUE     
1XPEHURIFRYHUHGNPVE\EXV     
1XPEHURI37SDVVHQJHUV     
37VKDUH     
656   Marco Amadori and Tommaso Bonino /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  653 – 662 
7KHKLVWRULFDOHYROXWLRQRI,WDOLDQOHJDOIUDPHZRUN
7KHOHJDOIUDPHZRUNHYROYHGWRREHFDXVHRIFKDQJHVWRWKH5RDG&RGHPLQLVWHULDOWHFKQLFDOVWDQGDUGV
DQG ORFDO UHJXODWLRQV +RZHYHU WKH H[LVWLQJ OHJDO IUDPHZRUN DOWKRXJK LPSURYHG RYHU WLPH LV QRW
H[KDXVWLYHRUDOZD\VDSSOLFDEOHWRUHDOLW\7KHFXUUHQWODZVLQGHHGDUHQRWFRPSOHPHQWDU\HDFKRWKHULQ
VRPHFDVHVWKHOHYHORIGHWDLOLVQRWDGHTXDWHDQGWKHUHLVQRVSHFLILFDWLRQDERXWJHRPHWULFDOIHDWXUHVDQG
WKHLU UHODWLRQVKLS ZLWK WKH VXUURXQGLQJ HQYLURQPHQW LH WKH PDQ\ GLIIHUHQFHV LQ WKH VXEXUEDQ DUHDV
EHWZHHQORZODQGVDQGPRXQWDLQURDGVHPEDQNPHQWVRUWUHQFKHVPDLQURDGVRUORFDOURDGVHWFDUHQRW
WDNHQLQWRDFFRXQW7KLVPHDQVWKDWWKHWHFKQLFLDQVKDYHQRWHQRXJKWRROVWRPDNHDFRKHUHQWGHVLJQRI
EXVVWRSVRQWKHWHUULWRU\RIWKHLUFRPSHWHQFH
3XUSRVHRIWKHVWXG\
650KDYLQJUHFHLYHGWKHUHVSRQVLELOLW\RIWKHEXVVWRSVVDIHW\IHOWWKHQHHGWRNQRZZKLFKZDVWKH
VWDWHRIWKHDUWLQRUGHUWRVHWD³WLPH]HUR´IURPZKLFKWRVWDUWDJDLQZLWKDQHZPHWKRGRORJ\RIZRUN
8QWLOWRGD\LQIDFWWKHVDIHW\RIDEXVVWRSZDVYHULILHGRQO\DIWHUDVSHFLILFUHTXHVWE\XVHUVE\WKHEXV
RSHUDWRURUE\WKHORFDOERG\EXWDJOREDOSODQQLQJZDVQHYHUXQGHUWDNHQEHIRUH7KHWDUJHWRI650LV
LQVWHDGWRDSSURDFKWKHLVVXHRIEXVVWRSVDIHW\ZLWKDQRUJDQLFSODQRIDFWLRQVLQRUGHUWRHYDOXDWHIRU
HDFKEXVVWRSLIDQLPSURYHPHQWRILWVOHYHORIVDIHW\LVQHFHVVDU\DQGLQWKLVFDVHZKLFKLQIUDVWUXFWXUDO
PHDVXUHVVKRXOGEHDGRSWHG$W WKHHQGRIWKLVZRUNDUHSRUWZLOOEHSURGXFHGZKLFKFRXOGEHXVHGWR
SODQWKHUHDOL]DWLRQRIWKHLQIUDVWUXFWXUDOPHDVXUHVWKURXJKWKHWLPHEHJLQQLQJIURPEXVVWRSVKDYLQJWKH
ORZHU/HYHORI6DIHW\
,QRUGHUWRFDUU\RXWWKLVDPELWLRXVZRUNVRPHNH\HOHPHQWVDUHQHFHVVDU\7KLVVWXG\DLPVWRSURYLGH
WKHVHNH\HOHPHQWV
7KHVWXG\ZDVFDUULHGRXWLQWKUHHVWHSVWKHILUVWVWHSZDVWKHVXUYH\RIDOOEXVVWRSVDYHU\GHWDLOHG
SURFHVV WKDWDOORZHG WRWDNHDSLFWXUHRI WKH VWDWHRI WKHDUWQDPHO\ WKH VWDWHRIEXVVWRSVQHWZRUNDW
WLPH]HUR7KHVHFRQGVWHSZDV WKHGHILQLWLRQRIDQDOJRULWKP WRGHILQH WKH OHYHORI VDIHW\IRUHDFKEXV
VWRS DQG WKH WKLUG VWHSZDV WKH FUHDWLRQRI DQ DEDFXVRI SRVVLEOH LQIUDVWUXFWXUDOPHDVXUHV WRPDNHEXV
VWRSVVDIHUWKDWZRXOGSURYLGHDXQLTXHSRZHUIXOWRROYDOLGWKURXJKRXWWKHZKROHDUHD
0HWKRGRORJ\
%XVVWRSVVXUYH\
7KHUHDUHORWRIJHRPHWULFDOIHDWXUHVLGHQWLI\LQJDEXVVWRSWKHW\SRORJ\RIEXVVWRSWKHH[LVWHQFHRID
ZDLWLQJDUHDIRUSDVVHQJHUVDQGLWVVL]HWKHGLVWDQFHIURPURDGLQWHUVHFWLRQVWKHWUHQGLQKRUL]RQWDODQG
YHUWLFDODOLJQPHQWDQGWKHVL]HRIWKHURDGDURXQGWKHEXVVWRSWKHFKDUDFWHULVWLFVRIURDGVLJQVHWF0DQ\
RIWKHVHHOHPHQWVKDYHDQLQIOXHQFHRQWKHEXVVWRSVDIHW\
7KH LQIRUPDWLRQ WR EH FROOHFWHG DERXW D EXV VWRS DUH WKHQ YHU\ LPSRUWDQW DQG WKH VHOHFWLRQ RI WKHVH
HOHPHQWVLVDNH\VWHSRILQWKHZKROHSURFHVV WKHPRUHLQIRUPDWLRQDUHDYDLODEOHDQG WKHKLJKHULV WKH
GHWDLOWKDWFDQEHDFKLHYHGLQWKHFDOFXODWLRQRIWKHOHYHORIVDIHW\/R6DQGDVWKHQXPEHURIEXVVWRSLQ
WKH*UHDWHU$UHDRG%RORJQDLVYHU\KLJKDERXWEXVVWRSVWKHVXUYH\SURFHVVFDQEHFDUULHGRXW
RQO\RQFHUHTXLULQJDYHU\ORQJWLPHDQGDFRQVLGHUDEOHDPRXQWRIHFRQRPLFUHVRXUFHV
7KHQ DW WKLV VWDJH DV PXFK LQIRUPDWLRQ DV SRVVLEOH ZDV FROOHFWHG WKLV OHG WR LGHQWLI\ DERXW 
HOHPHQWVFKDUDFWHUL]LQJDEXVVWRS$YHU\GHWDLOHGVXUYH\IRUPZDVSUHSDUHGDQGLWZDVILOOHGLQIRUHDFK
EXVVWRSIXUWKHUPRUHSLFWXUHVZHUHWDNHQIRUHDFKVWRSDQGWKH*36SRVLWLRQZDVUHFRUGHGLQRUGHUWR
KDYHDOVRDFRPSOHWHSKRWRJUDSKLFDQGJHRJUDSKLFGDWDEDVH
657 Marco Amadori and Tommaso Bonino /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  653 – 662 



















)LJ7KHVXUYH\IRUP
7KH VDIHW\ RI D EXV VWRS FDQ EH LQIOXHQFHG IURP WKH SUREDELOLVWLF SRLQW RI YLHZ E\ VRPH QRW
JHRPHWULFDOIDFWRUVWKHQVRPHRWKHUGDWDZHUHFROOHFWHGIRUHDFKEXVVWRS
x YHKLFXODUWUDIILFLQWKHURDGZKHUHWKHEXVVWRSLVORFDWHG
x GDLO\EXVIUHTXHQF\DQGQXPEHURISDVVHQJHUVDWHDFKEXVVWRS
x QXPEHUDQGNLQGRIFDUDFFLGHQWVDURXQGEXVVWRSV
$WWKHHQGRIWKLVVWHSDOOFROOHFWHGLQIRUPDWLRQZHUHHQWHUHGLQWRDGDWDEDVHZKLFKQRZFRXQWVPRUH
RIGDWD
7KHDOJRULWKPWRFDOFXODWHWKH/HYHORI6DIHW\
7KH HDVLHVW ZD\ WR ILQG RXW LI D EXV VWRS LV VDIH RU QRW LV WR FRPSDUH LWV FKDUDFWHULVWLFV WR WKH IHZ
JHRPHWULF LQGLFDWLRQV SURYLGHG E\ WKH5RDG&RGH+RZHYHU WKH UHVXOWZRXOG EH HQWLUHO\ QHJDWLYH IRU
H[DPSOHWKHQXPEHURIVXEXUEDQVWRSVHTXLSSHGZLWKEXVED\DVUHTXHVWHGE\WKH5RDG&RGHLVOHVVWKDQ
6RLWZRXOGEHLOORJLFDOWRVD\WKDWDOPRVWDOORIWKHEXVVWRSVLVXQVDIHRQWKHEDVLVRIWKHVHHOHPHQWV
,WZRXOGDOVROHDGWRDQLPSRVVLEOHVLWXDWLRQWRVROYHEHFDXVHWKRXVDQGVRIEXVVWRSVZRXOGQHHGVRPH
LQWHUYHQWLRQVEXWWKHHFRQRPLFUHVRXUFHVDUHQRWLQILQLWHQRUVLJQLILFDQWIXUWKHUPRUHLQPDQ\FDVHVWKH
FRQGLWLRQVRIVXUURXQGLQJHQYLURQPHQWGRQRWDOORZWKHFUHDWLRQRIWKRVHFKDUDFWHULVWLFVUHTXLUHGE\WKH
5RDG&RGH
,WZDVWKHUHIRUHGHFLGHGWRGLVWLQJXLVKEHWZHHQVDIHW\DQGFRPSOLDQFH2QWKLVEDVLVLWZDVSRVVLEOHWR
GRVRPHPRUHFRQFUHWHDQGDFKLHYDEOHDQDO\VLVDQGHYDOXDWLRQV
7KHFRPSOLDQFHUHODWHVWRWKHFRUUHVSRQGHQFHRIWKHFKDUDFWHULVWLFVRIDEXVVWRSWRWKHUHTXLUHPHQWVRI
5RDG&RGH7KHVDIHW\LQVWHDGUHODWHVWRWKHLQWULQVLFULVNRIHDFKEXVVWRS
7KHDOJRULWKPZDV WKHQEDVHGRQ WKHFRQFHSWRI OHYHORIULVN 5 DV WKH UHVXOWRI WKHSURGXFWRI WKH
SUREDELOLW\3RIRFFXUUHQFHRIKDUPIXOHYHQWVDQGWKHLQWHQVLW\RIWKHGDPDJH'WKDWPD\UHVXOW

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5 3['  

7KHFRQFHSWRIULVN LVZLGHO\DFFHSWHGDQG LW LVXVHG LQ WKHQDWLRQDO OHJLVODWLRQ IRU WKHHYDOXDWLRQRI
VDIHW\ DW ZRUN 7KH VDPH FRQFHSW ZDV WKHQ DSSOLHG WR WKH VDIHW\ RI WKH EXV VWRSV WKH SUREDELOLW\ LV
SURSRUWLRQDOWRWKHQXPEHURIXVHUVWRWKHLQWHQVLW\RIYHKLFXODUWUDIILFDQGWRWKHIUHTXHQF\RIEXVHVWKH
KLJKHULVWKHQXPEHURISDVVHQJHUDWDEXVVWRSDQGWKHKLJKHULVWKHSUREDELOLW\RIDGDPDJLQJHYHQWDQG
WKHGDPDJHLVFORVHO\OLQNHGWKURXJKDQH[SRQHQWLDOUHODWLRQWRWKHVSHHGRIWKHYHKLFOHVWUDYHOOLQJDORQJ
WKHURDGERWKZLWKUHJDUGRIWKHXVHURIWKHEXVDQGZLWKUHJDUGWRUHODWLRQVKLSEHWZHHQWKHEXVDQGRWKHU
YHKLFOHV
$V SUHYLRXVO\ VDLG DERXW  JHRPHWULFDO IHDWXUHV ZHUH FROOHFWHG IRU HDFK EXV VWRS 7R EHWWHU
XQGHUVWDQGKRZWKHVHIHDWXUHVFRXOGLQIOXHQFHWKHOHYHORIVDIHW\RIDEXVVWRSZHFDQPDNHWKHIROORZLQJ
H[DPSOHV
&RQVLGHU WZREXVVWRSVKDYLQJH[DFWO\ WKHVDPHJHRPHWULFDO IHDWXUHV WKH\KDYHDSSDUHQWO\ WKHVDPH
OHYHORIVDIHW\1RZLPDJLQHWKDWWKHILUVWRQHLVXVHGE\PDQ\SDVVHQJHUVWKHWUDIILFRQWKHURDGLVYHU\
KLJKDQGWKHVSHHGOLPLWRQWKHURDGLVKLJK7KHQLPDJLQHWKDW WKHVHFRQGRQHLVLQVWHDGXVHGE\YHU\
IHZSDVVHQJHUVVLQFH LW LV ORFDWHG LQVXEXUEDQDUHDZKHUH WKH WUDIILF LVYHU\ ORZDQG WKHVSHHG OLPLW LV
ORZ7KHUHDO/HYHORI6DIHW\RIWKHVHEXVVWRSVWKH5LVNLVWKHQYHU\GLIIHUHQWDQGZHJHWWKLVUHVXOW
E\WKHIRUPXODQR
1RZLPDJLQHWKDWWKHQXPEHURISDVVHQJHUVLVWKHVDPHDVZHOODVWKHLQWHQVLW\RIWUDIILFDQGWKHVSHHG
OLPLWEXW WKHILUVWEXVVWRSLVHTXLSSHGZLWKDEXVED\DQGKDVDODUJHVLGHZDONIRUSDVVHQJHUVZDLWLQJ
ZKLOHWKHVHFRQGRQHLVORFDWHGRQWKHHGJHRIWKHURDGZLWKRXWDQDGHTXDWHSURWHFWLRQIRUSDVVHQJHUV,Q
WKLVFDVHWKHSUREDELOLVWLFHOHPHQWV3'DUHWKHVDPHZKLOHWKHJHRPHWULFDOIHDWXUHVDIIHFWLQJWKHOHYHO
RI VDIHW\RI WKHEXV VWRSVDUHTXLWHGLIIHUHQW IRU WKLV UHDVRQ LVYHU\ LPSRUWDQW WR WDNH LQWRDFFRXQWDOVR
JHRPHWULFDOIHDWXUHV*7KHIRUPXODFRQEHXSGDWHGLQWKLVZD\

5 *[3['  

)LQDOO\ WKHUH LV RQH PRUH LPSRUWDQW LVVXH URDG DFFLGHQWV (DFK JHRPHWULF IHDWXUH * KDV EHHQ
FRQVLGHUHGDVDSRVVLEOHFDXVHRIRQHRUPRUHKDUPIXOHYHQWVDEXVVWRSORFDWHGLQDKLGGHQSODFHFRXOG
EH WKH FDXVH RI FROOLVLRQ E\ YHKLFOHV FRPLQJ IURP EHKLQG WKH ODFN RI DQ DGHTXDWH ZDLWLQJ DUHD IRU
SDVVHQJHUVPD\EHWKHFDXVHRILQYHVWPHQWLIKHPXVWZDLWIRUWKHEXVDORQJWKHURDGHWF
7KH3URYLQFHRI%RORJQDLVUHVSRQVLEOHRQEHKDOIRIWKH1DWLRQDO6WDWLVWLFV,QVWLWXWHRIGDWDFROOHFWLRQ
UHODWLQJ WR DOO DFFLGHQWV FDXVLQJGHDGRU LQMXULHV DQGRFFXUUHGRQ LWV WHUULWRU\ DQGSURYLGHGXVGDWDRQ
DFFLGHQWV RFFXUUHG RYHU WKH SDVW  \HDUV LQ D UDGLXV RI  PHWHUV IURP HDFK EXV VWRSV WKH VDPSOH
FRQVLVWHGRIDERXWUHFRUGVWKLVDOORZHGWRGHWHUPLQHWKHZHLJKWRIHDFKNLQGRIDFFLGHQWLQWHUPV
RIVRFLDOGDPDJHDQGFRQVHTXHQWO\WRZHLJKWKHYDULRXVJHRPHWULFDOGHILFLHQFLHVZLWKUHJDUGWRWKHNLQG
RISRVVLEOHRFFXUULQJDFFLGHQWV7KHUHVXOWLVD6DIHW\LQGH[6LZKLFKUHODWHVJHRPHWULFIHDWXUHV*ZLWK
FDUDFFLGHQWV$7KHIRUPXODRIWKH/HYHORI6DIHW\/R6FDQEHQRZUHZULWWHQLQLWVILQDOYHUVLRQ

6L I*$  
/R6 6L[3['  

7KHDOJRULWKPDSSOLHG WRDOOEXVVWRSVJLYHVDVD UHVXOW WKHLU/R6RQDVFDOH IURP WRZKLFK LV
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HTXLYDOHQWWRDVFKRROPDUNDPDUNRIPHDQVWKDWWKHEXVVWRSKDVDQDGHTXDWH/R6
)URP WKH RSHUDWLRQDO SRLQW RI YLHZ WKLV DOJRULWKP ZDV GHYHORSHG XQGHU 9LVXDO %DVLF DQG RQ06
$FFHVVGDWDEDVH$ZHEYHUVLRQZDVGHYHORSHGWRRLQRUGHUWRVKDUHWKHUHVXOWVRIWKHVWXG\ZLWKWKHORFDO
ERGLHVDQGWKHEXVRSHUDWRUVRWKDWDOOVXEMHFWZRUNLQJLQWKLVILHOGFRXOGKDYHHDV\DFFHVVWRWKHVHGDWD
)LJDVRIWZDUH¶VVFUHHQVKRWILUVWVKHHWEVRIWZDUH¶VVFUHHQVKRWVHFRQGVKHHW
7KHPDQXDORILQIUDVWUXFWXUDOPHDVXUHV
7KHWKLUGVWHSRIWKLVVWXG\ZDVWKHFUHDWLRQRIDPDQXDORILQIUDVWUXFWXUDOPHDVXUHVVRWKDWIRUHDFKRI
WKHEXVVWRSVLWLVSRVVLEOHWRGHILQHZKLFKPHDVXUHVPXVWEHDGRSWHGWRLPSURYHLWV/R6
,QWKHSUHYLRXVFKDSWHUVZHUHIHUUHGWRWKHGHILFLHQFLHVRIWKH,WDOLDQOHJLVODWLRQDQGWRWKHGLIILFXOW\WR
DSSO\ZKDW LW UHTXLUHV EHFDXVH RI YDULRXV HQYLURQPHQWDO DQG HFRQRPLF FRQVWUDLQV%XW WKH UHODWLRQVKLS
EHWZHHQJHRPHWULFDOGHILFLHQFLHVDQGWKHSRVVLEOHKDUPIXOHYHQWVWKH\FDQFDXVHRIIHUVDZD\WRILOOWKHVH
UHJXODWRU\JDSV7KHEXVVWRSZDVWKHQFRQVLGHUHGDVDPRGXODUREMHFWWRZKLFKDWWDFKYDULRXVJHRPHWULF
HOHPHQWV*HRPHWULFDO GHILFLHQFLHV DUH VROYHG WKURXJK D F\FOLFDO SURFHVV SDVWLQJ WR WKH EXV VWRS WKH
PLVVLQJJHRPHWULFDOHOHPHQWVRQHDIWHUWKHRWKHULHWKHFUHDWLRQRIDZDLWLQJDUHDWKHLPSURYHPHQWRI
DFFHVVLELOLW\WKHLPSURYHPHQWRIURDGVLJQVHWFXQWLODVXIILFLHQW/HYHORI6DIHW\LVDFKLHYHG7KHRUGHU
LQZKLFKJHRPHWULFDOHOHPHQWVDUH³SDVWHG´GHSHQGVRQWKHLULQIOXHQFHRQURDGDFFLGHQWVDVWKHSURFHVV
EHJLQVDSSO\LQJHOHPHQWVZKLFKDUHVWDWLVWLFDOO\WKHFDXVHRIPRUHIUHTXHQWDQGKDUPIXODFFLGHQWV7KHQ
WKH VRIWZDUH UHWXUQVD OLVWRIPHDVXUHVQHHGHG WRPDNHDEXV VWRS VDIHU DQGHVWLPDWHVFRVWV LQRUGHU WR
JLYHDOVRDQHFRQRPLFLQGLFDWLRQ

)LUVWUHVXOWVDQGIXWXUHSODQQLQJ
2Q)HEUXDU\WKHDOJRULWKPZDVFRPSOHWHGDQGWKHVRIWZDUHZDVDYDLODEOHWKHVWDWHRIWKHDUWLQ
WKH*UHDWHU$UHDRI%RORJQDZDVDQDO\]HG)LUVWRIDOOLWZDVFDOFXODWHGWKHQXPEHURIEXVVWRSVZLWKDQ
LQVXIILFLHQW/HYHORIVDIHW\WKDWLVDPDUNORZHUWKDQ7KHUHVXOWLVUHSRUWHGLQWDEOH




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7DEOH/HYHORIVDIHW\LQWKH*UHDWHU$UHDRI%RORJQD



7KLVWRROZDVILUVWO\XVHGWRPDNHVDIHUWKHEXVVWRSVZLWKWKHORZHVW/HYHORIVDIHW\DPDUNORZHU
WKDQ*LYHQ WKLV ORZQXPEHU LWKDGEHHQSRVVLEOH WRDFW LQD VKRUW WLPHDQGDFFXUDWHO\FDUU\LQJRXW
RQVLWHLQVSHFWLRQVDQGGHILQLQJZKLFKPHDVXUHVDGRSWWRVHFXUHEXVVWRSV6LQFHWKHODVW)HEUXDU\RIWKH
 EXV VWRSV KDG EHHQ VHFXUHG  RI WKHP ZHUH DEROLVKHG EHFDXVH LW ZDV QRW SRVVLEOH WR LPSOHPHQW
PHDVXUHVVXIILFLHQWWRPDNHWKHPVDIHUZKLOHPHDVXUHVQHHGHGIRUWKHUHPDLQGHUVKDYHWREHFRPSOHWHG
\HW
7KLVWRROZDVDOVRWHVWHGRQVRPHEXVVWRSVWKDWGXULQJWKHVHODVWIHZPRQWKVKDYHEHHQJHRPHWULFDOO\
LPSURYHG
:HZLOOQRZSUHVHQWIRXURIWKHPVKRZLQJSLFWXUHVRIEHIRUHDQGDIWHUDQGJLYLQJVRPHLQIRUPDWLRQ
DERXWWKHLUODFNRIVDIHW\WKHDGRSWHGPHDVXUHVDQGWKHLQFUHDVHRIWKHOHYHORIVDIHW\LQFUHDVHG

([DPSOHQ)LJXUH0DUNEHIRUH 0DUNDIWHU
0DLQIHDWXUHVXUEDQKLJKWUDIILFKLJKEXVIUHTXHQF\KLJKQXPEHURISDVVHQJHUV
6DIHW\GHILFLHQFLHVWURXEOHVIRUWKHEXVLQDSSURDFKLQJWKHVLGHZDONDQGWURXEOHVIRUWKHSDVVHQJHUWR
JHWRQDQGJHWRIIWKHEXVEHFDXVHRILUUHJXODUO\SDUNHGFDUV
6ROXWLRQWKHVLGHZDONH[WHQVLRQDOORZHGWKHEXVWRDSSURDFKLWFRUUHFWO\DQGWRRUJDQL]HSDUNLQJ

)LJDEHIRUHEDIWHU

([DPSOHQ)LJXUH0DUNEHIRUH 0DUNDIWHU
0DLQIHDWXUHVVXEXUEDQKLJKWUDIILFPHGLXPEXVIUHTXHQF\ORZQXPEHURISDVVHQJHUV
6DIHW\GHILFLHQFLHVQRZDLWLQJDUHDIRUSDVVHQJHUVQRDFFHVVLELOLW\WREXVVWRS
6ROXWLRQWKHQHZSHGHVWULDQF\FOHODQHLVXVHGDVDZDLWLQJDUHDDQGWRUHDFKVDIHO\WKHEXVVWRS

%XVWRSPDUN    !
3HUFHQWDJHRIEXVVWRSV    
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)LJDEHIRUHEDIWHU
([DPSOHQ)LJXUH0DUNEHIRUH 0DUNDIWHU
0DLQ IHDWXUHV VXEXUEDQ PHGLXP WUDIILF ORZ EXV IUHTXHQF\ DQG QXPEHU RI SDVVHQJHUV ORZ VSHHG
OLPLW
6DIHW\GHILFLHQFLHVQRZDLWLQJDUHDIRUSDVVHQJHUVQRDFFHVVLELOLW\WREXVVWRS
6ROXWLRQWKHVPDOOVLGHZDONPDNHVWKHIXQFWLRQRIZDLWLQJDUHDDQGJLYHQWKHFKDUDFWHULVWLFRIWUDIILF
QXPEHURISDVVHQJHUHWF«LVHQRXJKWRPDNHWKHEXVVWRSVDIH

)LJDEHIRUHEDIWHU
([DPSOHQ)LJXUH0DUNEHIRUH 0DUNDIWHU
0DLQIHDWXUHVXUEDQKLJKWUDIILFPHGLXPEXVIUHTXHQF\DQGQXPEHURISDVVHQJHUV
6DIHW\GHILFLHQFLHVXQVDIHZDLWLQJDUHDIRUSDVVHQJHUVEHFDXVHRIWKHSDUNLQJEHKLQGLW
6ROXWLRQWKHEXVVWRSZDVPRYHGLQWKHFDUODQHDQGDVLGHZDONZDVFUHDWHGVRWKDWQRZWKHZDLWLQJ
DUHDDQGWKHSDUNLQJDUHVHSDUDWHG
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)LJDEHIRUHEDIWHU
)XWXUHSODQQLQJ
7KLV WRRO DOORZV D QHZ DSSURDFK WR WKH ZRUN PHWKRGRORJ\ $V PHQWLRQHG DERYH XQWLO QRZ WKH
WHFKQLFLDQV UHVSRQVLEOH IRU WKH EXV VWRSV VDIHW\ KDYHZRUNHG UXQQLQJ DIWHU XVHUV¶ UHTXHVWV:LWK WKLV
WRRO LQVWHDG LW ZLOO EH SRVVLEOH WR FDUU\ RXW D WHPSRUDO DQG HFRQRPLF SODQQLQJ WR EH GHYHORSHG LQ
FROODERUDWLRQZLWK WKHEXVRSHUDWRUDQGWKHORFDO WHFKQLFLDQVLQRUGHUWRYHULI\DQGGHILQHPHDVXUHVIRU
WKHPRVWSUREOHPDWLFEXVVWRSV
7KHZRUNZLOOEHGLYLGHGLQWRVWHSV'XULQJWKHILUVWVWHSWKH*UHDWHU$UHDRI%RORJQDZLOOEHGLYLGHG
LQWR VRPH VXEDUHDV ZKLFK ZLOO EH GHILQHG WDNLQJ LQWR DFFRXQW ORFDO ERXQGDULHV DQG DUHDV ZLWK
KRPRJHQHRXVEXVVHUYLFH2QFHWKHVHVXEDUHDVZLOOEHGHILQHG WKHEXVVWRSVLQFOXGHGLQHDFKRIWKHP
ZLOOEHH[WUDFWHGIURPWKHVRIWZDUHDQGHODERUDWHGLQRUGHUWRGHILQHDFULWLFDOLW\LQGH[IRUHDFKVXEDUHD
'XULQJ WKHVHFRQGVWHSDQ LQVSHFWLRQVRIHYHU\EXVVWRSZLWK ORZOHYHORIVDIHW\ZLOOEHFDUULHGRXW
EHJLQQLQJIURPVXEDUHDVZLWKDKLJKHUFULWLFDOLW\LQGH[DQGPHDVXUHVDQGUHODWHGFRVWVSURSRVHGE\WKH
DOJRULWKPWRPDNHEXVVWRSVVDIHUZLOOEHYHULILHG
$WWKHHQGRIWKLVVHFRQGVWHSDWHFKQLFDOUHSRUWIRUHDFKVXEDUHDZLOOEHSURGXFHGUHSRUWLQJDOO WKH
PHDVXUHUVWREHDGRSWHG7KHEXVVWRSVWKDWGRQRWUHTXLUHH[SHQVLYHPHDVXUHVWREHPDGHVDIHUZLOOEH
TXLFNO\VHWWOHGZKLOHIRURWKHUFDVHVWKHWHFKQLFDOUHSRUWZLOOEHXVHGE\ORFDOWHFKQLFLDQVIRUWKHLUQH[W
EXGJHWSODQQLQJ
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